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Purpose:
To developan edemamodelfor application in permanentprostateimplantdosimetrythatreflects edemaspatialanisotropyand
time−resolution behaviorsobserved in clinical MRI data.

Method and Materials:
Thebasicmanifestationof edemawasrepresentedasa trio of variations in Cartesiancomponentsof thedistance, ri(t); i=1:3, from a

radioactiveseedto adosecalculation point; specifically ( ) [ ] itfrtr iii
α)()( 0 ⋅= . Here (r0)i aredistancecomponentsin theabsenceof

edema, fi(t) edematime−resolution functions, andαi quantifiers of thedirectionalcontributionsto edemavolumesubject to the
constraintα1+α2+α3=1. Serial MRI datafrom our institutionfor n=40prostate implantpatientsis well characterizedby theparameters
α1=0, α2=α3=1/2,andthefunction ))1(1()( Tttfi −+= ∆ ; t<T; i=1:3. Hencetheseparametersandtime−resolution function were

incorporatedin themodel. Next, thecumulative dosefrom a seed to acalculation point was expressedaccordingto theTG-43

formalism (usingtheanisotropyconstant)as dtetrgtrrSrD t
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, whereλ is theradionuclidedecay

constantandtheothervariablesaredefinedasperTG-43. Theintegrand was thenexpandedin evenpowersof )(tr
r

, andthe

resulting integral in eachtermof theexpansionevaluated to yield eitheraclosed−form analytic function or a convergent series.
Numericalevaluationof constituenttermsin thedoseexpansionwasdonein MatLabto assessfunctionalbehavior.

Results:
Thenumberof termsin theexpansionof )(rD

r
arefew, andall arewell-behavednumerically. For thosetermsinvolving convergent

series,convergenceis rapid andsoonly a smallnumberof termsneed to beevaluated.Basedon thesefavorableproperties,
MatLab−baseddosecalculationsoftware is currently being developedto investigateapplications to clinical dosimetry.

Conclusion:
A new edemamodel for permanentprostateimplant dosimetry incorporatingspatialanisotropyhasbeenformulated. Clinical
application ispending.
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